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cell variantPeter A. Reichart a,*, Hans Peter Philipsen b,
Alexander Moegelin c, Uwe Thalmann da Charite´, Campus Virchow Klinikum, Universita¨tsmedizin Berlin, Zentrum fu¨r Zahnmedizin,
Abteilung fu¨r Oralchirurgie und Zahna¨rztliche Ro¨ntgenologie, Humboldt University, Fo¨hrer Strasse 15,
D-13353 Berlin, Germany
b Edificio El Condor, San Pedro de Alcantara, E-29670 Guadalmina Alta, Spain
c Klinik am Kurfu¨rstendamm, Knesebeckstr. 35, 10623 Berlin, Germany
d Institut fu¨r Pathologie, Nicolaistr. 22, 12247 Berlin, GermanyReceived 23 May 2005; accepted 24 May 2005Summary A case of central odontogenic fibroma (COF) of the epithelium-rich
type (granular cell variant) is reported. A 46-year-old female, demonstrated a mul-
tilocular, septated radiolucency below and between the roots of the teeth in 44–47
region. On microscopy the lesion revealed an odontogenic fibroma of the epithe-
lium-rich type with areas characterized by lobules of spherical cells of varying size
containing fine S-100 negative granules. In addition, scattered foci of cementoid/
osteoid calcified material occurred. Based on several studies, the present authors
entertain the hypothesis that supports a histiocystic origin the granular cells. Ther-
apy consisted of curettage of the lesion. The defect was filled with spongeous bone.
No recurrence occurred after follow-up of two years.c 2005 Elsevier Ltd. All rights reserved.
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4Introduction
The central odontogenic fibroma (COF) is a rare,
benign neoplasm characterized by varying amounts
of inactive-looking odontogenic epithelium embed-
ded in a mature, fibrous stroma. Controversy exists741-9409/$ - see front matter c 2005 Elsevier Ltd. All rights rese
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COF is applied to two histological types of lesions:
the epithelium-poor type (formerly termed simple
type) and the epithelium-rich type (formerly
termed complex or WHO-type). Subvariants of the
two types (among which is the granular cell vari-
ant) have been described.3
Due to lack of uniform definition data on relative
frequency are wide-ranged and inconsistent. The
age rangeof 15 reportedcases of theepithelium-richrved.
Figure 1 Multilocular partly septated radiolucent
lesion of the right mandible, extending from the first
right mandibular premolar to the second mandibular
molar.
6 P.A. Reichart et al.type was 11–66 years with a mean of 39.8 years
with a female:male ratio of 2.8:1.1 From the latter
source of epithelium-rich cases, more were located
in the mandible giving a maxilla:mandible ratio of
1:6.5 with most lesions found in the mandibular/
premolar area.
The epithelium-rich type presents as slow-grow-
ing, progressive but painless swelling often with
cortical expansion. In half of cases the tumour ap-
pears as a unilocular radiolucent area with well-de-
fined often sclerotic borders. Larger lesions show
scalloping of the margins. This COF-type is com-
posed of cellular, fibroblastic connective tissue
interwoven with less cellular and often vascular
areas. Islands or strands of inactive-looking odon-
togenic epithelium are an integral component;
they may be sparse but form often a conspicuous
part. Foci of calcified material is considered to be
metaplastically produced dysplastic cementum/
osteoid/dentine. A well-defined capsule is rarely
observed.
COFs are cured by local enucleation. Long-term
follow-up studies are not available.Case reportFigure 2 Computed tomography reveals a multilocular
radiolucent lesion of the right mandible. The cortical
lamina is intact.A 46-year-old female patient first consulted a prac-
tice of oral and maxillofacial surgery (A.M.) in
November 2002. She complained of a painless
swelling of her right mandible and some loss of sen-
sitivity of the right lower lip for some months. Her
general health status was unremarkable. Clinical
examination revealed an asymmetry of the mandi-
ble with a slight swelling of the right lower cheek.
Intraoral inspection and palpation revealed expan-
sion of the right mandible in the area of the first
right mandibular premolar to the second mandibu-
lar molar. Vitality tests of the right mandibular ca-
nine, first mandibular premolar and third molar
were positive, whereas tests for the second man-
dibular premolar, the first and second molar were
negative. Panoramic radiography revealed a multi-
locular radiolucent lesion extending from the first
right mandibular premolar to the area of the sec-
ond mandibular molar (Fig. 1). The lower border
of the mandible was intact. CT scans confirmed a
multilocular septated lesion with expansion of the
buccal and partly of the lingual cortex (Fig. 2). Ex-
cept for the bony septae no radiopacities were
seen. A preliminary diagnosis of solid multicystic
ameloblastoma, odontogenic myxoma or keratocy-
stic odontogenic tumour (formerly odontogenic
keratocyst) was made. A biopsy was taken under
local anaesthesia and the diagnosis of a central
granular cell odontogenic fibroma was established.In February 2003, the tumour was excised under
general anaesthesia via an intraoral approach.
After extraction of the first right mandibular pre-
molar to the second mandibular molar the tumour
was curetted. The mandibular nerve was dissected
and left in place. The bony defect then was filled
with spongeous bone harvested from the left
hip crest. Postoperatively, the patient received
antibiotics (Cepharoxin 1.5 mg/day). Healing
was uneventful except a small dehiscence in the
area of the first molar, which healed after two
weeks of local therapy. A control panoramic radio-
graph of November 2004 showed complete healing
of the former defect. Postoperatively, the patient
experienced a partial anaesthesia of the lower
right lip. For reconstruction dental implants are
planned. Histopathologically, the lesion was com-
posed of cellular, fibroblastic connective tissue
with small vascular areas (Fig. 3). Islands and cords
Figure 3 Multiple islands of odontogenic epithelium
with peripheral cylindrical cells occurring in a cell rich
ectomesenchyme (HE · 100).
Figure 5 Foci of dysplastic ‘‘cementoid’’ material with
numerous granular cells. High vascularity with thin
walled vessels is seen in the left side of the micrograph
(PAS · 100).
Figure 6 Newly formed islands of osteoid and cemen-
toid material in the connective tissue stroma (HE · 100).
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lium were conspicuous, and some epithelial cells
had a clear appearance (Fig. 4).
Occasionally, the islands and cords were sur-
rounded by a hyalinized acellular zone. Several
areas showed foci of dysplastic cementum/oste-
oid-like calcified material (Figs. 5 and 6). The most
outstanding finding was, however, the occurrence
of areas exhibiting lobules of granular cells of var-
iable size located between epithelial islands, thin
connective tissue septa, and stromal cells. The
cytoplasm of the individual granular cells was filled
with fine, pale amphophilic granules pushing the
nucleus against the cell membrane. Some granular
cells were as large as small epithelial islands
(Fig. 7). A progressive transition from fibroblast-
like cells to polyhedral cells with scattered cyto-
plasmic granules to fully developed granular cells
was detectable. All granular cells were negative
for S-100 protein. On this basis the lesion was
diagnosed as central granular cell odontogenicFigure 4 Higher magnification of epithelial islands with
distinct basement membranes (Mallory stain · 150).
Figure 7 High magnification of granular cells of differ-
ent size and varying granule composition (PAS · 250).fibroma (epithelium-rich type). A two-year-follow-
up revealed no signs of recurrence of the tumour.
8 P.A. Reichart et al.Discussion
Two generally accepted variants of the central
odontogenic fibroma (COF),2 the epithelium-rich
and the epithelium-poor types have been dis-
cussed. The COF (both epithelium-poor and -rich)
and its subvariants remain incompletely under-
stood to this day. Our case is histologically remark-
able in that this epithelium-rich variant of the COF
displayed several areas characterized by lobules of
granular cells within the connective tissue in which
islands and cords of odontogenic epithelium are
embedded. Gardner3 stated that the central granu-
lar cell odontogenic fibroma (CGCOF) is not a vari-
ant of the COF but a separate entity, in recent
years sometimes referred to as granular cell odon-
togenic tumour (GCOT). The term GCOT covers
cases of COF (epithelium-rich type) in which the tu-
mours predominantly are composed of granular
cells, i.e. granular cells grouped in large sheets
or islands. Dunlap4 also expressed doubt whether
the CGCOF is a legitimate variant of the COF or a
separate entity. However, the present case of
CGCOF qualified fully for the histological diagnosis
of a COF of the epithelium-rich type.
COF of the granular cell type is an exceedingly
rare tumour variant. According to a recent publica-
tion5 only 22 previous cases have been reported in
the literature. It should be noticed that the present
case obviously shows a developing granular cell
COF in that a progressive transition from non-gran-
ular mesenchymal cells to fully developed large,
granula-filled cell components could be detected.
Vincent et al.6 reported two cases of COF both his-
tologically characterized by occurrence of granular
cells. These were randomly distributed in an epi-
thelium-rich COF but tended to be grouped in large
sheets or islands with embedded remnants of odon-
togenic epithelium and numerous, lamellar calci-
fied material.
Piattelli et al.7 documented the existence of a
malignant counterpart of the central granular cell
odontogenic tumour and proposed the name malig-
nant GCOT or granular cell odontogenic sarcoma
for this tumour exhibiting aggressive behaviour.
Several authors4,5,8 have commented on the nega-
tive immunoreactivity for S-100 protein in granular
cells of COF, which suggests a non-neural, mesen-
chymal origin for this lesion. The results do indi-
cate an origin that is different from the origin of
the soft tissue granular cell tumours. Chen9 in his
report on COF, granular cell type used anti-GFAP
antibody instead of anti-S-100 to detect if the gran-
ular cells contained the more specific neural GFAP;
however, the granular cells stained negatively. Thisfinding again supports the notion that the granular
cells in COF are not derived from Schwann cells.
Chen further found that ultrastructurally the gran-
ular cells are different from fibroblasts and myofi-
broblasts, and this author also indicated as a
result of his ultrastructural study combined with
immunohistochemistry that the granular cells ex-
press features of histiocyte lineage. In this context
it is interesting that Calvo5 found the granular cells
occurring in their COF cases were strongly positive
for CD-68, raising the possibility of histiocystic der-
ivation, although expression of CD-68 does not nec-
essarily imply histiocytic origin. Thus, several
studies show evidence to support the hypothesis
that the origin of the granular cells in COF might
be histiocytic. There is on the other hand no evi-
dence for odontogenic epithelium being the origin
of granular cells.
Granular cells may be detected in several odon-
togenic tumours and hamartomas.1 Occasionally,
the granular cells may be such a conspicuous cell
component that the underlying odontogenic tu-
mour in which the granular cells have developed,
is ignored. This may add to terminological confu-
sion exemplified in the earlier mentioned cases of
COF, granular cell type being reclassified as central
granular cell odontogenic tumour (CGCOT). The
present authors are of the opinion that this trend
should not be persued.
More thorough ultrastructural, immunohisto- and
cytochemical studies are strongly needed in an at-
tempt to elucidate how mesenchymal cells (histio-
cytes?) of the COF are transformed into granular
cells. Similarly, more epidemiological studies are
needed to disclose if the COF, granular type is in
fact an entity. This also goes for cases of POF
(peripheral odontogenic fibroma), where granular
cells have been described to occur as well.10–12References
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